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Despite the larger total amount of photosynthetic pho-
ton flux density (PPFD) in dry seasons, the integrated 
values of stomatal conductance (Gs), photosynthesis 
(A) and transpiration (E) were higher during the wet sea-
son in six tall genotypes of Cocos nucifera L. Average 
values of A and E from all genotypes were correlated 
with PPFD (r' = 0.711 , P <0.001) but not with Gs (r' = 
0.301) in the wet season, Conversely, A and E were 
strongly correlated with Gs (r' = 0,776, P <0.001) but not 
with PPFD (r' = 0.169) in the dry season. Five genotypes 
showed strong reduction (between 46-86%) of the inte-
grated values of A, E and Gs in the dry season. 
Introduction 
The coconut palm (Cocos nucifera L.) is an important plan-
tation crop in the Northeast of Brazil. In this region, almosl 
the total area cult ivated with coconut is subject to water 
stress due to no or very low rainfall during the summer 
months. During Ihe dry season the bending of leaves, shed-
ding of fronds and reduction in nut yield are some of Ihe 
adverse effects of Ihe drought on the coconut palm. To 
determine the physiological responses in relation to drought 
it is necessary to reveal how the coconut palm can control 
the resources avai lable in order to overcome the water 
stress period. 
The response and the tolerance (sensu Levitt 1972) of the 
coconut palm to drought depends on the genotype. Under 
water stress different degrees of morphological and physio-
logical responses (number of dried leaves, specific leaf 
weight, leaf water potential and stomatal resistance) could 
be detected among diffe ren t hybrids of coconut 
(Shivashankar ef al. 1993). Additionally, a genotype-environ-
ment interaction was found by Voleti ef al. (1993) among 
three genotypes under water stress: higher stomatal resist· 
ance in hybrids in laterite soH than in sandy loam soil and the 
opposite Irend in the pure genotype. 
However, another question can be addressed: which 
ambient factor is delermin ing the degree of the physiological 
response in any genotype under water stress? Passos and 
Contrastingly, the Brazilian tall genotype (BRT) reduced 
only between 12-29% of the integrated values of leaf 
gas exchange in the dry season, tolerating lower values 
of leaf water potential and showing drought tolerance 
behavior more clearly. The integrated intrinsic water use 
efficiency increased up to 126% in the dry season in five 
genotypes but in BRT only 12%. Hence, the dry season 
imposed serious restrictions to water and carbon bal~ 
ances during the daily course. Such balances were 
sharply conditioned by an ambient variable (PPFD) in 
the wet season but by a biological controlled variable 
(Gs) in the dry season, 
DaSilva (1 990) concluded that stomatal behavior of the 
Brazilian tall genotype depends mostly on solar radiation 
and does not control water loss efficiently under conditions 
of water stress. One factor (e.g. radialion) can affect the 
water and the carbon balances but Ihe intensity of the 
impact in such balances depends on the stress situation. 
Only in the wet season would the rad iation keep strong cor-
relation with transpiration and photosynthesis due to the 
greater availabi lity of water in the soil promoting leaf gas 
exchange. However, du ring the dry season, the stomatal 
conductance would be lower having a major influence on 
carbon assimilation and water loss in leaves. 
One aim of th is study is thus, to evaluate the impact of nat-
ural drought on carbon and water balances in genotypes of 
coconut palm growing in an important plantation area in 
Brazil. Comparing the water balances in the dry season we 
researched differences in drought tolerance (sensu Levitt 
1972) among the genotypes studied. Evaluating the gas 
exchange and solar radiation intensity at leaf level we also 
intended to delermine the factor thai played Ihe major influ-
ence on carbon and water balances under two distinct natu· 
ral water stress situations (dry and wet seasons). 
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Materials and Methods 
We followed the daily course of the leaf gas exchange and 
the leaf water potential (IV) in wet and dry seasons on six 
adult tall genotypes of Cocos nucifera L. growing under field 
conditions. We studied (in accordance with the international 
nomenclature): Brazilian Tall (BRT) from Praia do Forte's 
beach, state of Bahia, Brazil; West African Tall (WAT) lrom 
Ivory Coast; Tahitian Tall (TAT) from Tahiti; Rennellsland Tall 
(RJT) from Salomon; Fijian Tall (FJT) from Fiji and Tonga Tall 
(GTG) from Tonga. These genotypes were planled in 1985 
in a triangular spacing 9.0m x 9.0m at the Betume experi-
mental slation , municipality 01 Ilha das Flores, sta le of 
Sergipe, Northeast of Brazil (10" 26'S - 36" 32'W, 28masl). 
Using the Koeppen's cl imatic classification this region shows 
AS' climate (humid tropical with drought in summer). The 
genotypes were cultivated on sandy soil with more than 93% 
sand, less than 3.4% loam or clay and pH values between 
4.5- 5.1 till 80cm extending far below the surtace (see Cintra 
ef a/. 1993 for physical and chemical details). 
To measure intercellular CO, concentration (Ci) , photo-
synthetic photon flux density (PPFD) and leal gas exchange 
[net pholosynthesis (A), transpiration (E) and stomatal con-
ductance (Gs)] we utilised a portable infra red gas analyser 
(IRGA, LCA-2 model) manulactured by the Analytical 
Development Company, ADC, Hoddesdon, UK. The IRGA 
worked as an open system linked to a Parkinson leaf cham-
ber (PLCN-2), a data logger computer (DL-2), and an exter-
nal digital pump unit (ASUM-2). 
The inlet air for the I RGA was collected by a tower 4m tall. 
The flow from the tower to the IRGA was adjusted in ASUM-
2 pump to 400ml min ' and the real flow was calculated by 
DL-2 (388 ± 3ml min''). The concentration of CO, in the col -
lected air was 336 ± 6ppm. The apparatus was kept in the 
shade (especially the leaf chamber) between measurements 
to avoid air and leaf temperature overestimation. The range 
of the daily leaf temperature was 26.:""35.0"C in the wet 
season (Augl18/1992) and 29.9-36.8°C in the dry season 
(Feb/1 0/1993). The leaf temperature was calculated by the 
data logger DL -2 using the leaf energy balance equation 
(Parkinson 1985). 
Only half (5.4cm') of the total leaf chamber area was filled 
with the leaflet lamina during measurements because the 
thick midrib caused gas leaks and great errors in leaf gas 
exchange data. The same technique was applied by 
Dufrene and Saugier (1993) for measuring leaf gas 
exchange in oil palm (Elaeis guineensis) . Usually, the leaf 
remained in the cuvette less than one minute. It was not pos-
sible to reach the fronds of all genotypes because of the 
height of the canopies. Hence, we detached the leaflet from 
the fronds using a long stick connected to a blade at the end. 
A~er cutting the leaflet at its base the gas exchange data 
were determined immediately under full available solar radi-
ation holding the chamber perpendicularly in relation to solar 
rays (collecting the maximum available PPFD). Detached 
leaflets for measuring gas exchange were used by Passos 
and DaSilva (1990, 1991) in tall coconut genotypes under 
field conditions. The stomata of the coconut tall genotype 
take a few minutes to start closing in detached leaflets, as in 
the palm Elaeis guineensis (Wormer and Och 1959), and the 
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process for obtaining leaf gas eXChange did not take more 
than one minute. 
Di rectly after the gas exchange measurements we 
obtained the leaf water potential (1jI) in another detached 
leaflet from the same frond. The leaflet was rolled carefully 
to avoid disruption of xylem continuity. The \jI values were 
obtained util ising a pressure chamber, model 3000 (Santa 
Barbara Soil Moisture, USA). We measured two opposite 
leaflets from each genotype to obtain the IjI and leaf gas 
exchange mean valUes at each time during the course of the 
day. Five mean values of leaf gas exchange and ,~ were 
obtained during the course of the day on leaflets at the mid-
dle of leaf number lourteen (counted from the newest apex 
leaf) . The readings were carried out from 08hOO till 16hOO in 
order to gather the values during the period of greatest 
stomatal aperture and largest rates of conductance and tran-
spiration as demonstrated by Passos and DaSilva (1990, 
1991) in tall genolype under unstressed and water stressed 
conditions. 
The total amount of the PPFD, leaf gas exchange (A, E 
and Gs) and intrinsic water use efficiency (IWUE, NGs) per 
day were calcu lated integrating the values obtained during 
the daily measurements using a Microcal Origin software, 
version 3.5: IPPFD, mol m' day '; lA, mmol m ' day" ; IE, mol 
m' daY" ; IGs, mol m' daY" and IIWUE (INlGs), ~mol m' daY" 1 
mol m 2 day' The same software was utilised to obtain the 
coefficient of correlation and the probability values. The 
equation used to adjust the values of net photosynthesis as 
a function of PPFD was that utilised by Prado and Moraes 
(1997) and a rectangular hyperbole equation was employed 
to adjust the Ci values as a function of PPFD. 
The air temperature and air relative humidity inside the 
coconut plantation were measured every two hours during 
the day by opening the PLCN-2 after cooling it in the shade 
between leaf gas eXChange measurements. The rainfall data 
were collected from rain-gauges in the vicinity of the planta-
tion. 
Resu lts and Discussion 
From Figure 1 it is easy to note that the investigations were 
carried out under two distinct water stress conditions. In 
Augl08/92 (wet season) there was a much higher ra infall 
than in Feb/10193 (dry season) seventy days before the day 
of the measurements: 361 and 16mm, respectively. In spite 
of these striking differences in relation to rainfall during the 
year the measurements of air temperature and air relative 
humidity inside the coconut plantation showed small differ-
ences between seasons (Figure 2) . The relative humidity 
and air temperature values were kept similar during the daily 
measurements due to being buffered by the Atlantic Ocean 
which is only 25km away from the experimental station. 
Thus, the air was slightly cooler and moister only in the early 
morning and in the late afternoon during the wet season as 
compared to the dry season. 
However, one important meteorological difference 
between the investigations was the amount of the incident 
PPFD (Figures 3, 4 and Table 1). In the wet season the day 
was overcast during the morning and semi overcast during 
the rest of the day. This is a common meteorological situ8-
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Figure 1: Rainfall per month during the years 1992 and 1993 at the 
experimental station where the daily readings were carried out. 
Arrows indicate the months when the leaf gas exchange and leaf 
water potential were measured. The numbers above the arrows are 
the total values of rainfall (mm) seventy days before the days of the 
measurements 
tion in the wet season due to the high concentration of 
clouds. In contrast, the usual situation in the dry season is 
more clear (but not cloudless) as we found in Feb/10/93 
(Figure 4). Therefore, even in the dry season it was not pos-
sible to obtain a simple sinusoidal curve of PPFD values as 
a function of the daily course time. 
It was evident that dry periods imposed serious restric-
tions to leaf gas exchange in the five genotypes studied 
(WAT, TAT, RIT, FJT and TGT) despite greater values of 
PPFD at th is time (Figures 3. 4 and Table 1). In the wet sea-
son the values of A, E and Gs were usually greater than 
6.0j.1mol m·2 s I, 2.0mmol m 2 s I and O.10mol m·2 S 1 respec-
tively (Figure 3). Contrastingly, in the dry season , the A, E 
and Gs rates were lower than 6.0j.1mol m 2 s \ 2.0mmol m 2 S·1 
and 0.10mol m' s' (Figure 4) . Because the reduction of Gs 
values was more pronounced than that of the A values in the 
dry season in these five genotypes, the daily course of 
IWUE (NGs) was regularly greater in Feb/10/93 (Figure 4). 
The integrated values of leaf gas exchange obtained during 
the course of Ihe day in the wet and dry seasons (Table 1) 
point oul the conspicuous decreasing of IA (46-67%) IE 
(58- 76%) IGs (62- 86%) and the accompanying increase of 
IIWUE (41-126%) which occurred in the dry season in these 
live genotypes. 
Notwithstanding, the genotype BRT exhibited a distinct 
response in the dry season, showing lower values of 'V but 
maintaining higher values 01 A, Gs, E and Ci (about 1 BOppm) 
in relation to the other five genotypes during the course of 
the day (Figure 4). The results of the integrated values in 
Table 1 also show that the differences of leaf gas exchange 
171 
40 70 
35 
30 
~ () 
25 0 ~ 
W 
c:: 
=> 20 ~ 
c:: 
w 35 0... 
:E 
w 
~ 30 c:: 
« 
25 
A Wet season Aug/08/92 
I -.~:~ /. 
/ "-
-I ~--· • 
eL--, ... e 
A~ /\ 
AI-A-RH I 
Dry season Feb/10/93 
I-O- Temp I 
.6. '" P,-- 0 r~ Cf'-O! 
-b Vrb~:1 
, 20 40 
65 
60 
55 
50 ;0 m 
45 ~ 
< m 
65 I c 
s:: 60 0 
55 ~ 
~ 
50 ~ ~ 
45 
08:0010:0012:0014:0016:00 
Time 
Figure 2: Meteorological conditions inside the coconut plantati on 
(air temperature and air re lative humidity) during the days of meas-
urements of leaf gas exchange and leaf water potential in the wet 
(top) and the dry (bottom) seasons 
values between seasons (including IIWUE) were much 
lower in BRT It means that BRT did not control water loss 
efficiently under water stress as demonstrated by Passos 
and DaSilva (1990, 1991) during the course of the day under 
two diHerent water stress conditions. Thus, the genotype 
BRT was able to to lerale lower values 01 1JI under drought, 
assuming more clearly the drought tolerance behavior sensu 
Levitt (1972). 
The number of fine roots , the homogeneity and the densi-
Iy of the root system in BRT and in TAT genotypes in the dry 
season were similar each other and greater than the other 4 
genotypes studied here (Cintra ef a/. 1993). However, the 
TAT genotype showed almost the opposite behavior in rela-
tion to BRT in the dry season demonstrating lower values of 
A, E and Gs and higher values of 1JI (Figure 4) . Hence, the 
distinct response of BRT is not a consequence of its differ-
ent rooting pattern. The BRT is able to to lerate lower values 
of \jJ probably due to some differentiated characteristics such 
as lower resistance to water mass flow from the roots to the 
leaves, greater capacity for maintaining the turgor in the 
leaves under lower values of 'V (e.g. more negative values of 
osmotic potential) , and the maintenance of the carboxylation 
capacity under [ower values of 'I'. 
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Figure 3: Some parameters measured on leaves of six adult tall genotypes of Cocos nucifera (SRT, WAT, TAT, RIT, FJT and TGT) growing 
under field condilions in the wei season (Aug/OBI92). In sequence: Pholosythetic Photon Flux Density (PPFD); net photosynthesis (A); tran-
spiration (E); stomatal conductance (Gs); Intrinsic Water Use Efficiency (IWUE, A/Gs) ; internal CO? concentration (Gi); and leaf water poten-
tial (\jI). The two numbers in the corner of each graph are the maximum and the minimum values of the standard deviation calculated from 
the raw data used to obtain the mean values (symbols) 
The reduction of Gs and E rates were also detected by 
Vo[eti et al. (1993) in three different genotypes of coconut 
palm under natural drought in the field , when leaf water 
potential values were around -1.4MPa. These authors found 
one reduction of the Gs values from 55 to 230% and for E 
values from 34 to 65% in the dry season. The values of Gs 
found by Shivashankar et al. (1993) in three hybrids of 
coconut in Southern India under natural water stress (end of 
the dry season, similar in relation to this work) were around 
ten times lower than in the wet season. The decreasing of Gs 
or E values detected under water stress in these studies were 
greater than those found here in six genotypes (Tab[e 1), 
probably because the measurements there were done 
between 1 OhOO-12hOO, when values of leaf gas exchanges 
rates are usually at their highest in unstressed homeohydric 
plants (Larcher 1995). Thus, the integrated values in Tab[e 1 
presumably are more realistic in terms of the reduction of the 
water loss or the stomatal conductibi lity to water vapor 
because they take into account many hours of the day. 
The I.V values in all genotypes in the wet season were 
clearly depressed at midday when E rates achieved the 
maximum values (Figure 3). [n the early morning the \jI va[-
ues were high due to [ow rates of E and probably due to noc-
turna[ recovery of leaf water status. At 16hOO the \jI values 
were equal or higher than early morning values in all geno-
types, again, accompanying the [ow values of E at this time. 
Thus, if we show the E values as a function of 'I' in the wet 
season we will be able to find the same hysteretic relation 
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Figure 4: Some parameters measured on leaves of six adult tall genotypes of Cocos nuclfera (BRT. WAT, TAT. RIT. FJT and TGT) growing 
under field conditions in the dry season (Feb/10/93)_ In sequence: Pholosylhelic Photon Flux Density (PPFO): net photosynthesis (A); tran-
spiration (E); stomata l conductance (Gs); Intrinsic Water Use Efficiency (IWUE, AlGs) ; internal COl concentration (Gi); and leaf water poten-
tial ('1'). The two numbers in the corner of each graph are the maximum and the minimum values of the standard deviation calculated from 
the raw data used to obtain the mean values (symbols) 
painted out by Passos and DaSilva (1 990, 1991) in Brazilian 
lall genotype, indicating the recovery of leaf water status at 
the end of the day under unstressed condition. The higher 
values of IJI at the end and at the beginning of the day in the 
wet season showed the good potential for recovering the 
leaf water status (during the day or during the night, respec-
tively) in all genotypes when the available water in soil is 
suitable. 
Nevertheless. the situation in relation to 'V was complete-
ly diffe rent in the dry season. The six genotypes studied 
were not able to recover the leaf water status during the 
night (lOW values of IJI since early morning) or in late after-
noon (low values of 'Ii at the end of the daily course) to val-
ues of II' near -O.8MPa as in the wet season (Figures 3 and 
4). Lower values of 'Ii occurred throughout the day, this was 
associated with low transpiration rates «2.0mmol m-2 S· I), 
despite high values of PPFD. Reduced loss of water main-
tained the leaf water potentials at almost a constant level 
during the day in the dry season : around -1.7MPa for BRT 
and around -1 .3MPa for the other genotypes studied (Figure 
4). 
Therefore, it was possible to detect in BRT one compro-
mise between leaf gas exchange and leaf water potential as 
in the other genotypes. Low values of IJI in the early morning 
was probably one important signal to close the stomata from 
th is time to late afternoon in all the genotypes studied. It 
caused strong reduction of leaf gas exchange and almost 
constant values of 'Ii at supportable levels during the day in 
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Table 1: integrated values on dally bases 01 photosynthetic photon flux densi ty (JPPFD), net photosynthesis (tA), transpiration (IE), stomatal 
conductance (JGs) and in trinsic water use efficiency (IIWUE, JAJIGs) during the weI and dry seasons on six adult genotypes of Cocos nucifera 
(BRT, WAT, RIT, FJT, and TGT) growing under field conditions. The numbers in the brackets represent the decrease (-) or the increase (+) of 
the values in the dry season on percentage bases (%) 
Genotype and season IPPFD mol m ~ day ' [Ammol m 2 day ' 
BRT Wet 18.4 325 
Dry 27.8 (+51) 287 (-12) 
WAT Wet 21.5 325 
Dry 21.9 (+2) 141 (-57) 
TAT Wet 15.3 269 
Dry 16.6 (+8) 88 (-67) 
RIT Wet 14.4 251 
Dry 21.6 (+50) 135 (-46) 
FJT Wet 15.4 306 
Dry 17.5 (+14) 122 (-60) 
TGT Wet 16.9 274 
Dry 26.9 (+59) 148 (-46) 
the dry season. Hence, the leaf water potential values at 
midday in the dry season were higher than in the wet sea~ 
son in all genotypes (Figures 3 and 4). A Similar re lationship 
between Gs and IV was found by Villalobos et al. (1992) in 
adult oil palms (Elaeis guineensis) growing in the field dur-
ing the dry season: lower values or Gs at midday were 
accompanied by higher values 01 relative water content and 
\jI in non-irrigated plants. The control or Gs on \jI in coconut 
was first pointed out by Milburn and Zimmermann (1977) 
who surprisingly found that xylem sap tension was some-
what lower in Ihe dry season, probably due to earl ier stom-
atal closure during the morning. Ten years later the compro-
mise between Gs and 'V was highlighted by Rajagopal et al. 
(1987) working with root (wi lt) diseased coconut palms. 
These authors found higher rates of E and Gs and lower 
osmotic potential, turgor and \II values in diseased coconuts. 
It is evident that irrigation is recommended in plantations 
of any genotype studied here in areas with seasonal drought 
such as in the Northeast of Brazil. Eliminating the availabili-
ty of water as a limiting factor in the soil during the dry sea-
son, the leaf gas exchange will intensify increasing the car-
bon gain. It certain ly will improve the productivity in the 
Northeast of Brazil, where the yield is very low in a world 
wide comparison: 30 fruitsfplanVyear (Gintra et al. 1993) . 
One important achievement of this study was to reveal 
that in the wet season the carbon assimilation (A) and the 
loss of water (E) were driven by avai lable PPFD (Figure 5), 
an external and uncontrolled parameter. It occurred because 
water did not represent one limited resource at that time. 
Under th is scenario the coconut leaves were able to 
exchange gas with atmospherG as far as the PPFD stimu-
lated the stomatal aperture during daily course, and the val-
ues of stomatal conductance were always greater than 
0.10mol m" s ' in all genotypes (Figure 3). 
Notwithslanding, Ihe availabi lity of waler in the soi l in the 
dry season (Febf1 Of93) was a limiting resource that imposed 
sharp control of stomatal aperture since early morning. 
Thus, low stomatal conductance from 08hOO to 16hOO in the 
dry season was able to control and to reduce the transpira-
tion rates, co-ordinating the loss of water and the carbon 
IIWUE (IAIIGs) 
IE mol m 2 day ' IGs mol ml day' ~mol ml day' ! mol m ! day' 
122 6272 51.81 
107 (-12) 4473 (-29) 64.10 (+24) 
122 6081 53.40 
43 (-64) 1405(-77) 100.00 (+87) 
98 4990 53.90 
24 (-75) 722 (-86) 121.80 (+126) 
92 4403 57.00 
22 (-76) 1 393 (-68) 97.00 (+70) 
117 5867 52.10 
SO (-58) 1341 (-77) 90.90 (+74) 
108 5254 52.10 
41 (-62) 2012 (-62) 73.60 (+41) 
assimilation (Figure 6). Hence, the daily course of leaf gas 
exchange in the dry season was much more biologically 
controlled than in the wet season. In this way the tall geno-
types overcame the drought limitations increasing their 
water use efficiency (Figure 4 and Table 1) and maintaining 
the carbon and the water balances as positive as possible. 
If dry periods impose serious restrictions to carbon (law 
values of A) and water (no recuperation of leaf water status 
during the day and night) balances, the limited radiation in 
the wet season is also an important restriction to carbon 
gain. Thus, beyond the drought intenSity in the dry season , 
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Figure 5: Net photosynthesis (A) and transpiration (E) rates as a 
function of photosynthetic photon flux density (PPFD) and stomatal 
conductance (Gs) values. These are average values obtained dur-
ing the weI season on leaves of six tall genotypes of Cocos nucifera 
growing under field conditions: _ BRT;. WAT; ..... TAT; 0 AJT; 
o FJT and'" TGT 
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conductance (Gs) values. These are average values obtained dur-
ing Ihe dry season on leaves of six tall genotypes 01 Cocos nucifera 
growing under fie ld conditions: _ BRT; . WAT; " TAT; 0 RIT; 
o FJT and to. TGT 
the hours of direct solar radiation in the wet season should 
also be taken into consideration before establishing a plan-
tation of these tall genotypes. Therefore, irrigation is not only 
the necessary condition to alleviate the water stress in the 
dry season , it is also essential to utilise the higher available 
values of PPFD in photosynthetic process improving the car-
bon gain. 
In the wet season the values of Ci were not conditioned by 
Gs but in the dry season they were influenced much more 
by Gs rates (Figure 7) achieving peaks larger or equal to 
160ppm when Gs values were usually above O.OSmol m 2 s' 
(Figu res 4 and 7). This influence of Gs on Ci was evident 
considering that we found lower values of Ci accompanied 
by lower values of A and Gs in the dry season, even under 
higher PPFD (e.g. during the morning , Figure 4). Under this 
physiological situation, in the dry season, (simultaneous low 
values of A , Gs and Ci under higher PPFD) the internal CO, 
concentration was conditioned by narrow stomatal aperture 
limiting the incoming CO~ from the atmosphere to the leaves. 
Thus, the drought provoked indirectly, via low values of Gs, 
low availabi lity of CO, to the photosynthetic process 
decreasing the rates of A in the dry season. 
All the genotypes showed lower values of IjI but greater 
values of A around 12hOO in the wet season (Figure 3) and 
greater values of \JI at this same time in the dry season 
(Figure 4). Therefore , the photosynthetic mesophyll appara-
tus probably was preserved under suitable water status 
keeping the mesophyll carboxylation capacity at simi lar level 
in both seasons. It confirmed that low rates of A in the dry 
season (especially under high PPFD) were induced by 
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Figure 7: Sub stomatal COl concentration (Cl) as a function 01 
stomatal conductance (Gs) values. These are average values 
obtained in the wei (A) and in the dry (B) seasons on leaves of six 
ta ll genotypes of Cocos nucjfera growing under field conditions: 
• BRT; . WAT; . TAT; 0 RIT; 0 FJT and to. TGT 
unsuitable availability of CO, to the photosynthetic process 
and not by disturbances in carboxylation capacity in leaves 
in all the genotypes. 
Conclusions 
The decrease of leaf gas exchange in the dry season due to 
drought was evident in all six tall genotypes studied. The val-
ues of A and E were conditioned by the available amount of 
PPFD (ambient variable) during the day in the wet season 
but by Gs (biological controlled variable) in the dry season. 
Lower values of Gs in the dry season limited the incoming 
atmospheric CO, to the leaves imposing lower availability of 
C02 to photosynthesis and low rates of A. Irrigation is strong~ 
Iy recommended in areas with seasonal drought, as in 
Northeast of Brazil, in order to promote higher values of Gs 
and carbon gain in the dry season. Beyond the drought 
176 
intensity in the dry season, the total hours of direct solar 
radiation during the wet season also should be taken in con-
sideration before establishing a plantation of these six tall 
genotypes. The BRT genotype exhibited diHerent responses 
under drought, tolerating lower values of 't' and maintaining 
higher values of leal gas exchange in the dry season. The 
BRT genotype showed more clearly the drought tolerant 
behavior (sensu Levitt 1972) among the six genotypes stud-
ied. The distinct responses of BRT in the dry season were 
not a consequence of its root system because BRT and TAT 
genotypes have similar rooting patterns and very different 
react ions of leal gas exchange and leaf water potential 
under drought. 
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